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(54) Electrochemical gas sensor. 

(57) An electrochemical gas sensor for detecting gas components in the environment has a diffusion 
membrane 11, a measuring electrode 12, and optionally a reference electrode (24), pressed together in a disc 
stack accommodated in a vessel-like cover 2. The cover 2 is flanged around and insulated from, the sealing 
edge 6 of a vessel-like housing 1 which contains counter electrode 28, electrolyte, and wick 19 incorporating 
wick plate 20. A compression spring 21 in the vessel-like housing 1 presses wick plate 20 against the 
measuring electrode 12. 

Gas enters the sensor through holes 9, pressure disc 10 and diffusion membrane 1 1 and the disc stack is 
held together both by spring pressure and by fusion adhesive films 14. The outer periphery of the measuring 
electrode comprises a contact surface 15 which provides electrical contact to the metallic cover 2. 

When a reference electrode (24) is present, it is porous, located between the necessary electrode and 
the wick plate and has side portions which are insulated from cover 2 and housing 1 and with which contact is 
made through the gap between cover 20 housing 1. 
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• ELjcTROCfflEM^^ "GA S SENSOR 

.".The invention' relates 'to an ' electrochemical gas 
"seosor for 'detecting "gas components in a gaseous 

environment., . t .. r ( 3 . . , . 
5* '..^^qtrcichimicai gas^sensof"^ disclosed in GB-A- 
2075197/ This "known" sensor lias a vessel- like housing 
/in the b$se~pf which "there is' accommodated a counter 
n /\ electrode, which; is in electrical contact with the 
/ housing which"; moreover, contains 'the electrolyte 
'' riquir^ " detection or the gas: ' The open edge 
J of, the, housing . is/proyided" with an inwardly-extending 
peripheral groove on which an electrically- insulating 
sealing, ring^ haying an L-shaped" cross-section is 
". placed T^iupport^ng, edge" of /the sealing ring, 
15 .projecting' inwardly , o serves to accommodate, in sequence 
/."star^^ wick plate over which 

wick plat/X.di sc ">f k ®. m f a ^Ff" 9 ., electrode is laid ' 
which in turn is covered by a "plate of' 
pplytetraf l\XQToethyiene.\'pffE) as a diffusion member . 
2Q A disc r 1 ike , cover , haying a central bore for the entry 
/ -of ihe ^ gas component to" be detected, seals the housing . 
; : ;A metallic;.contact strip is laid on "the reaction- 
sensitive surface of the "measuring electrode, which 
strip projects well beyond the cross-section of the 

25 sealing ring... . ..... 

: \_ ypon completion o^ the disc stack, sealed by the 
J*j!m^^^oq^ Jto Jdge/of ^the housing is pressed 
^ T around tne disc "stack and ciamps the stack as a whole 
against the peripheral groove. Accordingly, the 
JO contact strip between the disc edges and the sealing 

edge is pressed upwardly in the direction of the metal 
" cover 'and turned over"; ' so" tnat~it is brought, on the 
one hand/ into" clamping contact ''with the surface of the 
measuring "' eleptrode^ and , on the other hand, with the 
35 metal cover. The" housing forms one" electrical contact 
of the counter electrode,' and the cover disc forms the 



other electrical contact for the measuring electrode, 
for connection to a measuring and evaluating unit. 

Depending on the composition of the electrolyte 
and the electrode materials "used, the sensor is able to 
5 be used for detecting different oxidising or reducing 
gases. There are two 'different "embodiments of the 
known sensor, namely a so-called "two -elect rode" 
embodiment which, in addition" to the measuring 
electrode, has only the cburitlf electrode, and a so- 
J..0 , called "three-electrode 11 embodiment ( which has in 
. addition a reference electrode which- is kept at a 
..constant reference 'potential relative* to the measuring 
electrode by^a potehtiostat': 

In the known gas sensor ," it is & disadvantage that 
15 . the contact Strip in the' 6±%c sta6k; : despite being 

.tightly pressed,* leaves open a T small capillary section 
through which' the' electrolyte tifcn advance to the 
sealing disc so as therefore to form to a certain 
extent a short-circuit section iTn which a three-phase 
20 boundary (gas /electrolyte/measuring electrolyte) is 

present which is brought into contact with the counter 
electrode, A surface is thereby produced which is 
active, although only slightly, and which however 
falsifies the measuring result and is superposed on the 
25 desired sensor signal. 

This interfering influence is griatier, the smaller 
the desired sensor current. With today's increasing 
. { . miniaturisation* "even of the gas * seniors themselves and 
not only of evaluating electronics, it is of particular 
30 importance that the sensors work with' as low a 

measuring current as possible, ih order "to obtain a 
long life even with a small amount of electrolyte as in 
a miniature sensor. Each interfering current, even it 
is still so small, thereby acts "in a manner so as to 
35 falsify the measuring value. 

A further disadvantage is that, when pressing the 
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• - - edge- of*tbevhousing T ©nto, thereover disc, the disc stack 
•-' is- pressed" into:- the. .pay^ty of . the housing so that the 
: r inaivl'duaL"dises : bu.lge to a lesser or greater extent 
' - becauserthey- hav^e, no - central support. In this way 
• 5 a electrolyte -films, o.f r . varying thickness form between the 
individual discs and in . particular on the surface of 
' J the:nieasuringr electrode, so that varying diffusion paths 

• for ^Heogas .to be , detected, are produced and so that 
also^smalJ? -ai-r ,bubbles K are, held in the^ intermediate 

i0- ; chambers; ■> Both events', affect the sensor behaviour 

* disadvantageously i^elati^on to its 'reaction time and 
•' ' ^ its- long-time stability : , ^ . . ; . 

i. • v:;: j; , The object- of the present invention is to improve 

an electrochemical,,. gas sensor , so that additional 
=- • 15- contact members, for connecting the electrodes to the 

- exterior b&sfche sensor , can ; be omitted, whereby a still 
' ' more intimate .compression of the disc stack in the 
■ • Electrode, region results in. a constantly stable 
t; . electrolyte film on , the surface of the measuring 

20 electrode. 

vr;: According: to ..the present invention, there is 

• -provided an electrochemical gas sensor for detecting a 
1 gas- component , in a, .gaseous environment , comprising : 

• .)? v ai discnlike measuring electrode to which the 

• ^^ 4 de*iBC*ed^s : .aTOMs; by way of a disc- 

ed 3.c oniOke^if f usipn- $9$&$-9 n } - - . .- . 

a ;coun*e-r ^lecj;r.pde which, together with the 
a-3 measuring -electrode, is accommodated in an electrolyte 
*mi Chamber .containing an, electrolyte inside a vessel-like 
30 housing which is in electrical contact with the counter 
o*;U- electrode-;-;- ic v : ; : , ■. , . ... ( 

i •. a^jftiCkiifimers^in^tbe ^ectrolyte and having a 

wick plate which bears on ^he .surface of the measuring 
.electrode on , : the . electrolyte side; 
35 .. a cover which is. in electrical contact with the 

measuring electrode and which seals the vessel -like 
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housing on the gas side and is separated electrically 
by a sealing ring from- the vessel-like housing; 

wherein the cover ; is a vessel- like cover and has 
an edge that " pto j £cts /:i ovear the ■ autside, o f the vessel - 
5 like housing and 5 accommodates rat. -.least; the diffusion 
section and- tte^ latter having 

a contact J surf Ade : ; r 5 3 - r - - - • z lo-.v.". 

wherkin the " seaiiTig^ rdng ji^ disposed around the 
edge of the vessel-like housing ^stuch that, on the one 
10 ^ hand/ by ciampihg of the ivesselrlike cover on the edge 
" of the vessel-Yikfe housihgv : : electrical insulation is 
achieved b^tweeri :( the vessel^like cover and the vessel- 
like housing and/ on the other;: -hpiidg the disc stack is 
4 displaced ihder the effect;; of pressure against the wick 
15 plate which/ fbr- its- part^. is: pushed against the disc 
*" stack 1 by r thfe pifestofee" o^ a^compir^siQn spring between 
the wick plate and- the VS&sel-tlike housing; and 

* wherein the- edge of -*he .vessel -J.ike cover contacts 
the contact surface of T the .measuring ^electrode and thus 
20 forms a contact point for a measuring and evaluating 
unit. s"v : . a i . v: 

the present invention also provides, in a 

preferred embodiment , siichan electrochemical gas 

*. - . x> • ■ ........ 

sensor, wherein',' * between the measuring electrode and 

25 the counter : eiect£-Ode> there, is arranged a disc-like 

reference electrode having' an r «dge whi qh pro j ect s over 

the edge of thfe n: W&^l»M4cerlic3using-iand is disposed 

around it ih eh seaiiri^ 'Mariner; 

wherVirr the se&ling ring se^es- as electrical 
30 insulation between ^the reference -electrode and the 

vessel-like housing; ; : ^ yr -. .c . 

wherein the edge of the': reference electrode is 

separated "'from : ths £ ve'3$4l*l Ike? cover by an insulating 

member ; Snd ^ ^ - "u : '■> k' ± ■ - 
35 wherein, 6n the^edge ofr .the,* reference electrode 

around the edge of the vessel-like housing, a contact 
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region is available. for connection of the measuring and 

evaluating .unit., _ . .. 

J According, to. the invention in the case of a "two- 
, electrode^ sensor/, the cover is' formed like a vessel 
5 • , and .. with" i^s.cpyer' edge 'projects over the vessel-like 

housing, fronu outside and accommodates at least the 
~ ,d-if f^siofv sectipn and' the measuring electrode provided 

with - a., contact surface located on the electrode 
. surf ace,,. , Jhe, se.al.ing ring is laid around a sealing 
10 edge forming the. edge of the vessel-like housing such 
3 that, on,_£he,one hand.,., with a sealing clamping of the 
„, cover, on fthe seali^gTedge, anelectrical insulation is 

. formed. pe&W the cover and. the vessel-like housing 
% ,. and, on thefother .hand,.* the disc' stack is. displaced 
15- under;,, the effect of pressure against the wick plate, 

which for its part^ is pushed against the disc stack by 
the presence ..of . the compression spring supported 
, . between the.-wick .plate and the vessel-like housing. 
- , The cover edge bears against the contact surface of the 
20 measuring .electrode, and thus forms the contact point 
. . for the., measuring and evaluating unit. 

In the case of the "three-electrode" sensor, 
"between the measuring electrode and the counter 
electrode, .there is arranged the disc- like reference 
25 , 4 electrode ,..,which i.s provided with a contact edge which 
.projects over, the,, edge, of the vessel -like housing and 
,„is laid, f round this, in a sealing manner. The sealing 
ring, serves. as t an electrical insulation between the 
xeference.. electrode and. the vessel-like housing. The 
30 contact edge opposite the cover is separated by an 
. insulating member an£, on the contact edge around the 
edae of. the vessel-like hpusing, a contact region is 
open for "the connection of the measuring and evaluating 

35 The advantage of the invention is that the 

electrolyte chamber and the disc- like electrodes 
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accomraodated in the vessel-like cover and the diffusion 
section are hermetically Sealed Relative to the 
environment, without th^RSed^of "any separate contact 
leads passing through " thi' hdiifeing or the cover, so that 
4 5 no capillary ^'gaps 1 f or i: th^'^le^ttbl-^te : ' are formed and so 
that no additional skaling" 2 measures (which are always 
insufficient in ^heir- &f f ectf)" ha^e-tb be taken. For 
" the mechanical coh^tru6ti^ the "sensor, it is merely 
' necessary that "t&e^disfc hlkhfr'b^ 1 passed firmly against 
10 the wick plate"" kri& th£iV : a^^ont^bt^which is as intimate 
' as possible betwe£irthfe :: ^ and the 

^measuring* electr6ae^be"^o%ufce<l; without there being 

any bulging or Wping% iihB ; di^5s' ihside the disc 
'stack. U Througfi : the ^spring v fdrtd/ on? the one hand, and 
15 the counter pre&siire produced' bf the Vessel-like cover, 
/ on the other 'hand, the ti&dS stack is crushed together 
in a regular manner. * <>JJ " v - " u 

The connection bettfeeh the Vessel -like cover and 
~ the edge of the vessel - : iike housing can be realised by 
20 " a screw connection 6r, f h a sintple case, by flanging of 
the edge of the co^er with the edg& e 6f the housing, 
with a sealing "ring being squeezed "at the same time 
against the edge of the housing having a flanged edge. 
" In this case^ 'it is possible tb use the same method for 
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25 sealing the cov^r and housing" as used when producing 
found 'or but toh-likfe battery Sells As a consequence 
" of the tight ^pre^sih^ 1 together of the individual discs 
which form the 6lebt^^iW; i:: »d^tftfe wick plate, to form 
a sealed disc stack, it" Is possible to achieve the 
30 smallest possible Isensbr currents for detecting the gas 
components to be examihed^'sincd the diffusion sections 
are minimised 1 the result ' TSn* Equally long life even 
with a small electrolyte supply, as can be achieved 
with the" known gas* sensofs."' In this way one can talk 
35 of a type of button cell with regard to the type of 

construction as well as with regard to its outer dimensions. 



- - vAB~* consequence." of the intimate' contact of the 
.:• ^suiinff^^ With the surf ace' of the vessel-like 
covef, ^^.therrnal contact is achieved between these 
, -.eomponent^ sinj^e ,the cover can be "made of metallic 
S- ^iBCt^i^ly.^^e^material. Because the sensor 
v .current ^.dej^dent on the. temperature, variations in 

• the,tem^rature,between. the electrolyte temperature 
-(i^.-the.elgctrQde.temperaturej'and the ambient 

temperature. k ± h f/ the ^gas temperature^) We quickly 
10 compensated; fpr. .This increases "the temperature 

stability pfathe ; j?enspr; and assists in its measuring 

• .- Stability-:, rf-7 ,;• •«>/• z? "i ... . 

■:-.:> Sinee^ ^speclfic^ electrical contact point on the 

or,-: cover is ^at .required, because the whole surface of the 
15 .cover, including its edge extending over the edge of 

the .housing,,, is, available as an electrical contact, the 
■user has great, freedom when introducing the sensor into 
* an .enclosure, , since the place for the attachment of the 
:• electrical contact can be , selected relatively freely. 
20 Only in the/ case qf,. the three-electrode sensor is an 
, additional;- contact;, surface provided 'on the edge of the 
reference electrode, for the application of an 
electrode voltage.. 
, , . ....... in, order, to detect any temperature variation 

25 ^^fluencing the. imeaWinV r? 3 "^ 8 and re( 5 uirin 9 

Bd ^xv^m-MS i t^M¥ i P? ■ 8i9n * 1 ; ' on the outer 

--periphery .of,, the. housing >nd of the cover, a 
., c -.temperature-sensit^ye^sensing element can be provided, 
; : for producing a. temperature signal that is made 
:30 available. to, the measuring and evaluating unit. In the 

• , .:, C«^1P€ H? ^tpn-iike" ceil, variations in temperature 

occuri substan^ally quicker than in the case of 
.. traditipna^.^P-wn ^sensors, because of the 
miniaturisation .of .the former. 
35 The sealing of 'the individual discs in the disc 

stack can be affected by the application of a fusion 
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adhesive in the edge region of the discs so that, as a 
result of the contact pressure which is applied to the 
.disc stack^ an electroiyt'e-tigh* and gas-tight 
^.connection between the individual discs-, on the one 
5 hand, and the cover as "well" as "the -other sealing 

Vhp V>ther ' tiarid .Y is- Guaranteed . A sealing 
method, as well as ^uf table 5 adhesive films, are 
.described in DE-A-2311096 '^arid can ;be -used for the 
present sensor."' Suitable adhesive films include" 
.10 "Hostaflon PFA" commerciaiiy^availabla from Hoechst AG. 

In order to Achieve" a : gbod contact surface between 
the measuring electirode arid the' edge of "the cover, it 
is advantageous to have a metallic contact edge running 
around the outer" periphery bfthedisc. This can be 
^15 achieved by shaping the measuring electrode in the form 
of 4 a shell or dish /so that the edge of the dish lies 
in close contact with 'the inner surface of the cover. 
Through the embeddihg of the- disc stack into the cover 
and the subsequent connection of "the :COver to the edge 
20 of the vessel-like housing, ah elastic pressing of the 
cover against the contact edge is achieved which is 
still ^further favoured if , in- dirder to attach and 
secure the cover to the edge of the vessel -like 
housing, the cover edge" is flanged and when flanging an 
, 25 additional pressure of th£ cover edge is applied to the 
contact edge of the nteastiring electrode ; 

In order for the gas 'components :to be detected to 
enter the eiectroiy£e : chamber of 'the sensor, the cover 
is provided with acces^ openings' which can be sealed by 
30 a porous pressure disc, 1 to which^ is- connected the 
diffusion membrane' serving as a diffusion section, 
which, in turn, is followed by- the 1 measuring electrode. 
- The pressure d^ 

and the measuring electrbde; thereby form a stable 
35 covering conforming to the : contours of the cover, which 
can be adapted to the various mechanical effects of 



pressure... ..... . 

"in Vprif^&.'^od&ent, the wick is formed as a 
"hollow *ody. filled on the one hand with the 
,. . elecWolyte.^anK on the other hand, contains the 
5 .compression. Wring;' which has a spring plate which 
J rests^aga'inst .the surface of the wick plate on the 

^ electrolyte side. In this manner the electrolyte is 
, ! conveyed. only, by way of the wick plate' to the active 
' surface of. the measuring electrode, as a result of 
10- which electrolyte transport' occurs solely through 

diffusion of >he electrolyte through the pores of the 
.rA'absorheitHiBce of the 'widk. ' The 'hollow body forming 
" 'the wick can either be closed on all sides (i.e. in th 
form of a.closed hollow "box" all six sides of which 
U, consist/of the .absorbent fleece, the "box" thereby 
*. confirming any.gas bubble formed therein) or it can be 
' formed from a " rectangular ly-shaped shell from a fleece 

line so that two opposing sides are open, wherein 
. however a fleece surface of ' the shell forms the wick 
20 plate resting on the. measuring electrode surface (i.e. 
.....in the form of an open hollow "box" two opposing sides 

of which are open' and the remaining four sides of which 
consist of the absorbent fleece, the two open sides 
being spaced from the housing or being closed by the 

25 - housing).. . r , a . . . 

.. „.ln. .Wder." to' f^cilfttite unhindered transport and 
« ? ^!pij«i'4.?^ i ^.!!f th unused electrolyte in 

.",17. the electrolyte chamber,' the spring plate resting on 

. the wick plate can be provided with perforations. 

"go , . In order to fix the active surface of the 

measuring, electrode accurately, it" is favourable if the 
wicktpia^^is'.coveral, up to the weasuring electrode, 
Within L Partition plate so ; th"at only one limited (but 
accurately definable) sub-region of the wick plate is 
35 left open and in electrolyte contact with the measuring 
electrode . 
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As a consequence of the complete covering of the 
active surface of the measuring f electrode by the wick 
plate, and as a" cbnsequehcV of* the pressure on the 
whole disc stacking beiffg' Wintairied, it is ensured 
5 that the charge transport 1 during' the reaction of the 
gas to be detected on : 'cihe J electrode "surface, as well as 
the material transport* Ifif the 1 faction products, occur 
exclusively by way' of a "diffusion process, which is the 
^ rate-determining step. Any competing convection 
10 transport, whicii Iroufd "lead to i gas bubble formation 
in the electrolyte layer dn T tHe "active surface of the 
measuring electrode surface and' wduld therefore falsify 
the measuring signal, is^e'ffectfvely prevented in this 



20 



.way. ■• *• T "-> 



15 . A suitable measuring 'eledtf ode is a gold-plated 

., 9 auz ^ in* the' idra'of a dish or shell, the edge 

of which bears *as"a contact surface against the inner 
, wall of" the cover." ' t ' 

The individual discs df 1 the* disc stack are pressed 
against each other, under each otherV and can be sealed 
t0 . the covef , bv ni ®a ns of fusion adhesive v %iscs such as 
those made of FEP r ( i.e. fluoroethylehepropylene) or PFA 
(i.e. "perfiuorbalkylj'derivetives, examples of the 
- f a * ter be±n 9 d ^ s clofe<a in' bE-A-23li096, for example 
25 Teflon PFA and Hos^aflon PFA \ "i: e ; • 5 

luoroethylene having PFA side : chains such as 
9n F 2n + l°- ° r CnF^p- side' chain's ) . 
. . . Alterations ^\he" ; amb^n ; t ^s^sure, thermal 
effects and the diffusion eff ec^ of' interfering gases 
30 should not result in either lifting of the diffusion 
membrane from the active jsurf ace of the 'measuring 
: f 1 ®°* r ? de ~ SUT *a°e r or in "l#akag : es . * A pressure 
^ .compensation system; i^ti from 'the art, compensates 
s for such alterations. ; In thi case of the present 
35 invention, this system is' available in a simple manner 
, in that, in the cavity formed by the wick, there can be 
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enclosed i, "gas "bubble. [ The" pressure balancing 
• membranes, kn^wn . from. the state or the art, which make 
necessary an additional sealing expense in the sensor 
-Rousing and..thus„forin possible leakage' points for the 
5 electrolyte or, dif fusion points' for the entry of gas at 
an undes^ed point, can. therefore be omitted. The gas 
bubble itself now forms the compressible component of 
,- the electrolyte., liquid; . and can yield to variations in 

,. a .pressure and jtemperature. 

10 a suitable counter electrode is a pressed metal 

. - . granulate, that is, pressed into the vessel-like housing, 
a contact 'gauze/being embedded in the granulate, which 
gauze- is .connected electrically at a contact point to 
the vessel-like .housing^ The contact gauze should 
15 contact the ^tai^nulate over the largest possible 
■ ...area so as thus improve the electrical conductivity 
- '-which, otherwise occurs .' by way of contact points on the 

individual granules and therefore do not provide an 
^ . ~ ideal electrical connection , The contact gauze is 
20 connected,, in an electrically conductive "manner, by way 

• " .off the contact point, for example by means of spot 

. welding, "'/to., the sensor housing" and thus provides an 

• improved, flow v of. the current to the counter electrode. 
With such a design of' the, sensor, it is advantageous 
for *he' com press ion spring to be clamped between the 
W ick plate and the counter electrode so that it not 
only applies pressing to the. disc stack in the cover, 

f. , ...but : ia addition provides an increased contact pressure 

*'*!of - the -gran'u^aW particies 'with each other and with the 
J3V contact gauze^ cm the one hand,' 'arid the 'inner wall of 
the vessel-like housing, . on the other hand. 

The electrochemical 'gas sensor is particularly 
"V suitable for the ^measurement of oxygen in ambient air, 

■when the measuring ^electrode as the cathode consists of 
35 a gold-plated nickel gauze, the electrolyte consists of 
a KOH solution and the anode consists of a pressed lead 
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granulate member. By a corresponding selection of 
other electrode materials 2 artd 'electrolytes, other gas 
components are also able "to Se ^measured with the gas 
sensor . ,Js ''' ~ *' s 

5 When acidic or cortb^ive electrolytes are used, it 

is advantageous to provide' tfi'e* inner * wall of the 
vessel-like housing with a &bld" lining* as a corrosion- 
resistant coating. - •* 

For a better under st&rid~ 6± ' the invention, 

10_ reference will how be ma%fe, "liy way -of example, to the 
drawings in which: ~ " s Cf " — 

Figure 1 is a sectiorf 4 tlrfbiigh T a "two-electrode" 
sensor of the invention; ^ Mild J 
Figure 2 is a sebti(5h 1; t 

15 sensor of the invention.' ; * ■ •** * ' ' - 

The sensor 4 represented' in Figure 1 is used for 
detecting oxygen in anient air. The structural 
components thereof, determining its outer shape, 
consist of "a vessel-like Abusing 1 and a vessel-like 

20 cover 2. in the housing 1, there is located, as a 
counter eiectrdde 28, an anode consisting of pressed 
lead granulate in which a vessel -like : contact gauze 3 
is embedded, which gauze is connected 1 electrically by 
spot welding to a contact point 4 on the base of the 

25 housing 1 . The housing i iis produced' by deep-drawing a 
metallic member and thuis i^swholfe outer -surface forms 
the anode contact . >l v; * ■ " * : j 

The housing 1 iV cylindrical, so that is sealing 
edge 6, opposite the base 5 of the housing 1 is 

30 circular. The sealing edge 6 is offset outwardly 

relative to the remainder of* the housing 1 and serves 

as receiver for a sealing ring ^7: The cover 2, 

■- ■■Ttv-: * ..*::» .rij 4 «;*:- 

embracing the sealing ring ? arid the sealing edge 6, is 
slipped over the housing 1. The wall 8 of the cover 2 
35 embraces the sealing ring 7, and is flanged around the 
sealing edge 6. 
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. The % co.v.er_2 contains a disc stack which, starting 
v': i^^i^i^i-^P^W 9 towards the environment, 

consists of a pressure disc lO; a diffusion membrane 
w ,ll i( -assuring , electrode 12 arid ^partition plate 13. 
, 5 'The- ciroula^./<lisc.Vstack i : s* held~and sealed on the one 
hand relative *o the metallic cover 2 "as well as on the 
other ,hand ts relajiye. to the individual adjacent discs, 
by means of^f^^ measuring 
,1 electrode *2 has, on its outer circular periphery, a 
10,,' contact surf ace .15 which "is in all' around' electrical 

- and l^er^al 3> contact with the wall 8 of the cover 2 . 

., . . . - The .partition plate 13 , as well as the adhesive 
films 14- s^ing. as ^ling discs, are provided in 
,: their \centre with a ^perforation whichV on the one hand, 

r 15 fr exposes the measuring surface of the measuring 
electrode 12. to an electrolyte 17 located in an 
electrolyte . chamber 16, and, on the other hand, 

'i^t^^^^VW^r^W 16 ^ et ^ en the di£fusion 
. membrane 11 and the measuring electrode 12. The 

20 -diffusion membrane 11 is permeable to oxygen but 

., ^impermeable to the' electrolyte 17 . ' The measuring 
. .. electrode,.!? (i.e. the" cathode ), which is also 

., f .,,pe£meeblellco r 1^e, electro J.vte, consists of a perforated 
. •.. ..plate ..of gold-plated nickel , '"which is bent at its outer 
25 edge to form the contact surface 15. 

In the electrolyte chamber 16", there is located a 
.- ~ ^.^ctangiiiaiiy . shaped Jtficic 19. in the form of a hollow 

-body ',- the two visible surfaces of which are open in 
. r,... Figure .1. The wick .19 'consists' of a fleece-like 

- 30 material and has a wick plate 20 facing the measuring 

.. electrode 12, The hollow wick 19 contains a 
,' „ ..compression spr^ 21 ^having a spring^ plate 29 which 
.. , . ' pressed "the f wTck ( ' plate "20 , fir^y' against the measuring 
electrode 12^80 that, the wick piate 20 is spaced from 
35 the measuring electrode 12 merely by the partition 
plate 13 and the sealing disc 14 lying ther b tween. 
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The circular partition plate 13 forms a further 
el ctrolyte layer 22 which* "iff "filled with the 
el ctrolyte 17. A gas b\ibbre I ^23' £ is enclosed by the 
hollow wick 19 p : ' ! ir 8 - * ' 

5 The. individual parts represented in the Figure are 

shown spaced from "each other/ in-order to be 
distinguished from Sach'othefv 5 it is to be understood 
however that, in the asseih^led si:at:S^as a result of 
sealing of the disc" stack J as Weli- as of the flanging of 

10 _ the wall 8 around the sealing edge* 6 3 and the crushing 

of the r sealing ring 7 resiiltihij tRiref rorn^ an intimate 
. . connection of the disc si^bk^obcurs/ due to the effect 

of the pressure between the :c dovWr 2 and the compression 

^ spring 21 ^ "The spacing- shbwrf in the Figure disappears , 

15 and the electrolyte layers ^fiP anid 22 are compressed to 
, a few micrometers -in thickness. * The pressure disc 10 

t r provides a plane surface fbr tha diffusion membrane 11, 
as well as providing ah everf lateral distribution of 
the ga? entering througfh' th^ ^as inlet openings 9. 

20 The sensor represented in Filgur^ 2 is identical to 

that in Figure 1, except for the ^f act that , between th 
measuring Electrode 12 and the ftick plate 20, a further 
reference electrode 24 is accommodated as part of the 
disc stack, identical ^structtital components, as are 

25 alsp present in '"Figure 1, aik therefore denoted by the 
same, reference riumerilsj''*' ^ : » 

The ^Teiererick L eiec^rbdf '24 r is also formed like a 



dfsc and is similar ?4 Iii 1 ship!* tb^%^' measuring electrode 
^ 12. The reference electrode 24 'is* porous and thus 
30 allows the passage of the' electrolyte and of the gas 

reaction products. 4 *The reif(^encie i "electrbde 24 is 



en 



provided with a contact wall r 25" which is separated 
. el ®° tri sally ^ *X n ^ .^i^^-ti^ir 'tnanner , by the sealing 
ring 7 on the one hand anil e by an "insulating member 26 



35 on the other hand, "from the housing 1 as well as from 
the wall 8 of the cov'r 2. The contact wall 25 extends 
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,over.,.the jff aling i .,edg ? .6_c£ the housing 1 and leaves 
... . contact. joint .for, applying, a constant reference 

*r**^'^:imiH^^ t^™*" unlt lnot 

5 shown). . , ,. : >% 

- have flange*, ^tending^oyer the sealing edge 6 of the 
: -housAng-^oan^his. way the dimensioning of the 

...v i^yiduai.s^cWal/com^nents are' adjusted to each 
10 other so that "an even ' peripheral flanged edge is 

- formed. ...Thus /{ the sealing ring 7 in Figure 2 is 
different An, its cross- section to that in Figure 1 in 
that, in.^Jf'ormer case,;the contact wall 25 also 

.. , extends, around the; sealing I edge^e. The remaining 
15 s tructurallcon>ponents / ,;in the case of a circularly 

symmetrical '^^1^^^^''^'^ 
2,/also ; extend,.arpund the whole periphery of the 

• yessel-like housing 1 as . is' the ''case With the 

- ■ structural ..components of the sensor according to Figure 

20'* l.*** •>.:". ?s 'V; ; ;.'>-:vi «'if :a ** ■* 
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CLAIMS { 

.1. An electrochemical^ gas" sensor^ for detecting a 
cjas compon nt in a gaseous } environment; comprising: 
a disc- like measuring felecfcrbde to' which the 
5 component to be detected has access' by way of a disc- 
like diffusion section; ' ^ 
, , a counter "electrode "Which, together with the 

measuring electrode, is : adbomifidda*6ed in an electrolyte 
( chamber containing an electrolyte inside a vessel-like 
10 .housing which is "in electrical : e contact with the counter 

k electrode; ~' " - b lJ f ■ " 

■ ; . r a wick immersed in the electrdlyte and having a 

wick plate which bears on the surface of the measuring 
... electrode on the electrol^td side; and 

15., , . n a cover which is in ^iyctribal- contact with the 

" *"* * ■ 'nr A fr .• ■ , 

.measuring electrode and which seals the vessel-like 

- *• «* - : £1.^.1 -i » * * - . • ... 

^ ^housing on the gas sidfe and is separated electrically 
. by a sealing ring from th£ vessel- like housing; 
_ wherein the cover is a vessel-like cover and has 

20 an edge that projects oveir the outside of the vessel - 
like housing and accommodates at least the diffusion 
section and the measuring electrode, the latter having 
a contact surface; 

wherein the sealing ring is disposed around the 

25 edge of the vessel-like housing such that, on the one 
hand, by clamping of the vessel- like cover on the edge 
of the vessel-like housing, electrical insulation is 
achieved between the vessel-like cover and the vessel- 
like housing and, on the other hand, the disc stack is 

30 displaced under the effect of pressure against the wick 
plate which, for its part, is pushed against the disc 
stack by the presence of a compression spring between 
the wick plate and the vessel-like housing; and 

wherein the edge of the vessel-like cover contacts 

35 the contact surface of the measuring electrode and thus 
forms a contact point for a measuring and evaluating 



-17- 

.- ,"*-:••?- \s>\ ! .arxtr.:? izryxs;:.v:..-i 
unit. 



2 "~An electrochemicarVas sensor according to 
, claitna^wh^ein... betwee^ the measuring electrode and 
, - the counter- electrode,, there is arranged a disc-like 
5- reference- electrode having an edge which projects over 
. cthe .edge,of:the c ,vessel-liJce r housing and is disposed 

aroundt-it: in a. .sealing, manner; 

wherein the sealing ring serves as electrical 
... insulation between the reference electrode and the 

10 ; ve^sel^like Rousing; . . , . 

- • . wherein a the edge, of the; reference electrode xs 
•.: S eparated ;: frpm.the vessel -l^e cover by an insulating 

i-:-: .member? and., ..- <■ . ,. ; vW 7 ■,. 

..wherein, on. .the.. edge of the reference electrode 

15 - around, the, edge^f., the vessel-like housing, a contact 
, ... regions, availably :> ; «y^*.; tto measuring and 
;■ evaluating- unit. ,, . x , h .. 

J3 . , An electrochemical^ gas .sensor according to 
claim ! or 2, "wherein .' the contact Surface of the 
measuring- electrode is'in the.form of a metallic border 
.extending around, the' outer Pinery of the measuring 

electrode. , - 
4 . An electrochemical gas sensor according to 

: ^,any^of ? claitns..l to 3^ wherein the vessel- like cover is 
,25- .provided .with iqcess openings' .for the; gas to be 
^.:f>detected, ^hich, .openings, are. sealed by a porous 

pressure .disc with, which a diffusion membrane, serving 
yi as . diffusion ,se^ion,' }s In 'contact/ which membrane in 
, & \ c '.tum is. followed by the measuring electrode. 

, ' ,., 5 .. .. An'ilectrochemical gas sensor according to 
• , any-."pf ; cla^l, to % 4 / ..wherein the wick is in the form 
.. of a ; hollow- b^. .w&<A, ; on the one' hand, contains the 

ele^s^ro^^B ' j^^,''^^!^^* '''j?* ' P ther . liand ' contains the 
' compression-'spring; which spring has a spring plate 
35 which bears against the surface' of the wick plate on 
the electrolyt side. 
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6. An electrochemical gas sensor according to 
r< „ ; . claim 5 , wherein the spring plate is provided with 

. several j>GT±0T&£6ti§* r0( -- s iM ~ 
^ ; 7- An electfdbhem^fcaf "cfas sensor according to 

- r 5 any of claims T i^tcTf^ : wher4ifi^th^ Wick plate is 
covered, up to €he rn^afeurllig^ el^&t^ods - with a 
partition' plate whidli' leav^s^ bnl^ a ,sub- region of the 
^ l4 wick plate in * electrolyse' contacts with* the measuring 
, / ..'.electrode. V * ****** 

10 8. An electrochemical gafe Censor according to 

any of claims 1 to 77 wh&re£ii the Measuring electrode 
is a gold-plated ' iil^b£- ft gaaVtf : iki-'the form of a shell 
having an edge wftich tiiif -contact -surface bears 
against the inner wall of tfte veSSel-like cover. * 
a 15 9. An electrbdheitticil gas sensor according to 

any of claims "! t6 8 f f We^fein* the- individual discs are 
pressed against each btheF, - under each other, and 
sealed to the vessel-like cover by~ means of fusion 
adhesive films (for example PFA or FEP). 
20 10. An electrochemical gas sensor according to 

any of claims 5 to 9^ wheteihy in the hoUlow body 
containing' the electrolyte and -forming the wick, there 
. . T _ . is enclosed a gas bubble. r ~ ~ ■■■ " 
^ a;,- 1J . Ah electrochemical gas sensor according to 

25 any of claims I to' 10, wherein the counter electrode is 
in the f oinh o£ W pressed ttetal- granulate- in the base of 
the vessel-like housih^rf which- granulate there is 
embedded a contact daii£e ttfiich iS ? connected 
electrically ait a cofttact : £birit tb the housing. 
> ;i . . 30 12. An electrbch^midai gas sfensor according to 

any of claims 1* Vb '11; wherein ^the inner wall of the 
vessel-like fcousihg^is 1 * p^ivldetf c with : a gold lining. 
. N 13. ^ An 'electro^ according to 

claim 1, substantially "k'fe Vere^£nb6f ore described with ; 
35 reference to, and ais shown in; Figure 1 or Figure 2. 
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